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(54) INJECTION MACHINE 

(57)Abstract: 

PURPOSE: To provide an injection machine which has a good 
plasticization capacity and prevents a resin material from being 
affected by heat. 

CONSTITUTION: Referring to a heating cylinder 10 equipped 
with band heaters HT1-5 on the outer surface, a measuring 
zone A, a compression zone B, and a supply zone C are formed 
in sequence from the front injection nozzle 1 6 side to the rear 
synthetic resin supply means installation side. A cooling jacket 
20 in which cooling water can be passed is formed only on the 
side of a synthetic resin material supply means installation on 
the outer surface of the supply zone formation place of the 
heating cylinder 10 f and a temperature detection means TC3 for 
detecting the temperature of the supply zone C in a state in 
which at least one band heater HT5 is put between it and the 
cooling jacket 20. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A injection screw is missing from a hind synthetic-resin ingredient supply means arrangement 
side from the injection nozzle side of the anterior part to the heating cylinder inserted pivotable. While 
preparing a measuring zone, a compression zone, and a supply zone one by one, the plurality of a band- 
shaped electric heater which covers and heats the peripheral face of this heating cylinder by predetermined 
width of face It arranges so that at least one may be located in three zones, respectively, this — in these three 
zones further So that a temperature detection means to detect the temperature of the heating cylinder heated 
by these two or more band-shaped electric heaters may be established, respectively and the temperature of 
this measuring zone, a compression zone, and a supply zone may turn into temperature beforehand set up for 
every zone While heating this heating cylinder with these two or more band-shaped electric heaters, this 
temperature detection means detecting the temperature of each zone Making the synthetic-resin ingredient 
supplied in the supply zone of this heating cylinder from the synthetic-resin ingredient supply means formed 
in the posterior part of this heating cylinder by carrying out the rotation drive of said injection screw 
plasticize Set to the injection equipment sent out to the measuring zone side of this heating cylinder, and 
only to said synthetic-resin ingredient supply means arrangement side on the peripheral face of the supply 
zone formation part of said heating cylinder While arranging in the interior the cooling jacket with which 
cooling water is made to circulate, where it was located in said compression zone side and at least one of 
said the band-shaped electric heaters is inserted between these cooling jackets Injection equipment 
characterized by allotting said temperature detection means for detecting the temperature of this supply 
zone. 

[Claim 2] While said band-shaped electric heater formed on the peripheral face of said supply zone 
formation part of said heating cylinder consists of each band-shaped electric heater arranged in said 
compression zone and measuring zone of this heating cylinder with narrow width of face Said cooling jacket 
sets on the peripheral face of this supply zone formation part. It is prepared in the location which carried out 
predetermined dimension isolation from said synthetic-resin ingredient supply means at this band-shaped 
electric heater side. Between this cooling jacket and this synthetic-resin ingredient supply means Injection 
equipment according to claim 1 characterized by having shaft-orientations die length longer than 
arrangement spacing of each band-shaped electric heater in said compression zone and measuring zone, and 
forming the disclosure section the peripheral face of this supply zone was made to expose. 



[Translation done.] 



http://www4.ipdl. ncipi.go.jp/cgi-bin/tran_web_cgi ejje?u=http%3A%2F%2Fwww4.ipdl.ncipi.... 8/29/2006 



JP,09-01 1301, A [DETAILED DESCRIPTION] 



Page 1 of 9 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to injection equipment, especially it excels in plasticizing 
capacity, and it is related with the injection equipment which may be prevented or controlled 
advantageously that the bad influence by heat is moreover done to a resin ingredient. 
[0002] 

[Background of the Invention] The injection equipment which carries out injection molding of the synthetic- 
resin ingredient, is made to insert and arrange a injection screw pivotable and possible [ an attitude ] in the 
injection molding machine which obtains desired mold goods in the heating cylinder by which two or more 
band-shaped electric heaters were arranged on the peripheral face, and consists of the former is equipped. 
[0003] And generally, if it is in such injection equipment By rotation actuation of the injection screw which 
it applies to the injection nozzle side of anterior part from the synthetic-resin ingredient supply means 
arrangement side of the posterior part, and the supply zone, the compression zone, and the measuring zone 
are prepared one by one to the heating cylinder, and was arranged in the heating cylinder In a supply zone, 
the resin ingredient supplied in the heating cylinder almost first, in the state of non-melting (solid) Being 
made to soften gradually, are sent out to a compression zone, and subsequently, the resin ingredient you 
were made to soften sees in a compression zone, receives the upper volume compression, and by a shear 
operation of a injection screw and the heat tracing by the band-shaped electric heater While melting 
(plasticization) is carried out, it is sent out to a measuring zone and sets in a measuring zone after that. 
Melting resin fully being kneaded and retreating a injection screw, it is stored in the anterior part and by 
carrying out advance migration of the injection screw after are recording of the specified quantity The 
melting resin stored in the anterior part of a measuring zone, i.e., the point of a heating cylinder, is injected 
in the shaping cavity of metal mold from the injection nozzle prepared at the tip of a heating cylinder. 
[0004] Moreover, in this injection equipment, while the band-shaped electric heater of predetermined width 
of face is made to arrange at least one, respectively so that it may be surrounded on each peripheral face of 
said three zones of a heating cylinder, every one thermocouple which detects the temperature of the heating 
cylinder heated by such band-shaped electric heater is attached. And it connects with the predetermined 
control device, respectively, and these band-shaped electric heaters and a thermocouple are based on the 
detection temperature of this thermocouple, and the electric supply to a band-shaped electric heater turns on, 
and they are turned off. It is in the condition by which temperature control (heating control) was carried out 
so that the temperature of a measuring zone, a compression zone, and a supply zone may turn into 
temperature beforehand set up for every zone, and a heating cylinder is heated by it. 

[0005] by the way, in case the injection equipment made into such structure is used and injection molding is 
performed For example, although the temperature of the heating cylinder heated by the band-shaped electric 
heater will generally be more highly set up when using the big synthetic-resin ingredients (specifically 
polypropylene etc.) of the specific heat as raw material resin Although the temperature of the supply zone of 
a heating cylinder becomes high inevitably and it is satisfactory during rotation actuation of a injection 
screw, when it does so, when it is made to stop, once in a supply zone A resin ingredient fuses, and by it, 
again, in case rotation actuation of the injection screw is carried out, it carries out that interlocking of the 
raw material to a injection screw and the running torque of a injection screw run short etc. In order that the 
solid-state transport capacity in a supply zone might become small, the very big problem that plasticizing 
capacity will decline remarkably might be caused and plasticizing capacity may decline such It carried out 
that the heating value given from the amount of shear heating and heating cylinder by rotation actuation of a 
injection screw became large etc., the temperature of a resin ingredient became remarkably high, and the 
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bad influence by heat might be done by it to the resin ingredient. 

[0006] In addition, although injection equipment equipped with the heating cylinder with long die length 
may be used in order to accomplish without making such a problem arise so that injection molding of 
various kinds of synthetic-resin ingredients may be carried out good in that case, the residence time in the 
heating cylinder of a resin ingredient if it is, after being supplied in a heating cylinder the whole injection 
equipment's not only being enlarged, but until it is made to inject, if it puts in another way Since the heating 
time within the heating cylinder of a resin ingredient became long, a possibility that the physical properties 
may fall that a resin ingredient is what has a property sensitive to heat, or poor shaping, such as burning and 
a silver streak, may arise to the mold goods obtained was large. So, such long picture-ization of a heating 
cylinder solves problems, such as a fall of the plasticizing capacity like ****, upwards, and had not become 
a realistic cure. 

[0007] Then, an applicant for this patent proposed the injection equipment which has previously the **** 
structure shown in drawing 23 in the registration utility model official report concerning the utility model 
registration No. 3007990 so he might make those problems solve at once. That is, if it is in the injection 
equipment shown in this drawing 23 , the injection screw 18 is missing from the arrangement side of the 
hind hopper 12 from the injection nozzle 16 side of that anterior part to the heating cylinder 10 inserted and 
arranged, and measuring zone: A, compression zone:B, and supply zone:C are prepared one by one. 
moreover — while two band-shaped electric heaters [ a total of six ] 26, 28, 30, 32, 34, and 36 are made to 
set and arrange predetermined spacing on these three peripheral faces of a zone, respectively by each shaft 
orientations of a heating cylinder 10 — this — the thermocouples 38, 40, and 42 which detect the temperature 
of three zones are attached one each at a time. Furthermore, between the band-shaped electric heaters 36 and 
heating cylinders 10 which are located in said hopper 12 side between two band-shaped electric heaters 34 
and 36 formed on the peripheral face of supply zone:C, a cooling jacket 20 sticks to a band-shaped electric 
heater 36 and a heating cylinder 10, respectively, and is prepared in the condition of piling up. And when the 
cooling pipe 22 with which cooling water is made to circulate by the interior is twisted around the peripheral 
face of a heating cylinder 10, and is constituted and cooling water is made to circulate by such cooling pipe 
22, this cooling JAKKETTO 20 The arrangement part of the cooling jacket 20 in C may be cooled, and 
melting of the resin ingredient within supply zone:C at the time of a halt of the injection screw 18 is 
prevented. Supply zone : as the result Fall prevention of plasticizing capacity and control of too much rise of 
resin temperature can plan now. 

[0008] However, if it is in such injection equipment, the thermocouple 42 which detects the temperature of 
supply zone:C of a heating cylinder 10 penetrates the abbreviation core of a band-shaped electric heater 36 
and a cooling jacket 20, respectively, and sets to the point. In the condition of having entered into the barrel 
wall section of a heating cylinder 10 in predetermined depth, from being attached in supply zone:C of a 
heating cylinder 10 The temperature of the cooling part of supply zone:C cooled with the cooling jacket 20 
will be detected [ therefore ] by this thermocouple 42. Supply zone : with the band-shaped electric heater 36 
two band-shaped electric heaters 34 and 36 arranged in C always changed into ON condition, consequently 
you were made to stick to a cooling jacket 20 The supply zone by the cooling jacket 20 : with too much 
heating of the band-shaped electric heater 34 with which the cooling effectiveness of C was made to fall 
unescapable, and was independently prepared in the compression zone:B side of supply zone:C supply zone: 
— compression zone [ from C ] : — the temperature of the part applied to B became high too much, and there 
was a possibility that melting of a resin ingredient might advance or the temperature of this resin ingredient 
might rise too much, in the part. 

[0009] In short, if it is in the injection equipment of an indication in said official report By arrangement of 
cooling JAKKETTO 20, conventionally in which it is not prepared at all rather than equipment The supply 
zone of a heating cylinder 10 : although melting of the resin ingredient within C may be made to prevent 
advantageously, since ON/OFF control to band-shaped electric heaters 34 and 36 must have been performed 
appropriately Such a supply zone : when acquiring effectiveness to the extent that it is expected in melting 
inhibition of the resin ingredient within C so aims at fall of plasticizing capacity, and prevention of 
generating of the bad influence it was difficult and according to the heat to a resin ingredient It was hard to 
say that it is what may fully be satisfied, and the room of amelioration still consisted in the point. 
[0010] 

[Problem(s) to be Solved] The place which this invention makes the situation like **** a background, 
succeeds in it in here, and is made into the solution technical problem By accomplishing so that melting of 
the resin ingredient in the supply zone of a heating cylinder may more fully be prevented It is in offering the 
structure where the injection equipment with which the solid-state transport capacity in this supply zone is 
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made to increase, with prevention or mitigation of generating of improvement in plasticizing capacity and 
the bad influence to the resin ingredient by too much rise of resin temperature may have been achieved 
effectively was improved. 
[0011] 

[Means for Solution] And if it is in this invention in order to solve this technical problem A injection screw 
is missing from a hind synthetic-resin ingredient supply means arrangement side from the injection nozzle 
side of the anterior part to the heating cylinder inserted pivotable. While preparing a measuring zone, a 
compression zone, and a supply zone one by one, the plurality of a band-shaped electric heater which covers 
and heats the peripheral face of this heating cylinder by predetermined width of face It arranges so that at 
least one may be located in three zones, respectively, this — in these three zones further So that a 
temperature detection means to detect the temperature of the heating cylinder heated by these two or more 
band-shaped electric heaters may be established, respectively and the temperature of this measuring zone, a 
compression zone, and a supply zone may turn into temperature beforehand set up for every zone While 
heating this heating cylinder with these two or more band-shaped electric heaters, this temperature detection 
means detecting the temperature of each zone Making the synthetic-resin ingredient supplied in the supply 
zone of this heating cylinder from the synthetic-resin ingredient supply means formed in the posterior part of 
this heating cylinder by carrying out the rotation drive of said injection screw plasticize Set to the injection 
equipment sent out to the measuring zone side of this heating cylinder, and only to said synthetic-resin 
ingredient supply means arrangement side on the peripheral face of the supply zone formation part of said 
heating cylinder While arranging in the interior the cooling jacket with which cooling water is made to 
circulate, where it was located in said compression zone side and at least one of said the band-shaped 
electric heaters is inserted between these cooling jackets It is characterized [ the ] by allotting said 
temperature detection means for detecting the temperature of this supply zone. 

[0012] According to the desirable mode of injection equipment according to such this invention, in addition, 
said band-shaped electric heater formed on the peripheral face of said supply zone formation part of said 
heating cylinder While consisting of each band-shaped electric heater arranged in said compression zone 
and measuring zone of this heating cylinder with narrow width of face Said cooling jacket sets on the 
peripheral face of this supply zone formation part. It is prepared in the location which carried out 
predetermined dimension isolation from said synthetic-resin ingredient supply means at this band-shaped 
electric heater side. Between this cooling jacket and this synthetic-resin ingredient supply means It will have 
shaft-orientations die length longer than arrangement spacing of each band-shaped electric heater in said 
compression zone and measuring zone, and the disclosure section the peripheral face of this supply zone 
was made to expose will be formed. 
[0013] 

[Example] In order to clarify this invention still more concretely below, suppose that it explains to a detail 
about the typical example of this invention, referring to a drawing. 

[0014] First, the important section of an example of the injection equipment made into the structure of 
following this invention is roughly shown in drawing 1 . In there, 10 is a heating cylinder, the hopper 12 as a 
synthetic-resin ingredient supply means is arranged in the posterior part side (inside of drawing, right-hand 
side), and while the resin ingredient held in this hopper 12 is supplied in a heating cylinder 10 from the feed 
hopper 14 of housing 13, the injection nozzle 16 is attached in the anterior part side (inside of drawing, left- 
hand side). Moreover, the injection screw 18 is inserted in the interior of this heating cylinder 10, and it is 
arranged in it movable [ in the direction of an axial center ] pivotable by the same structure as usual. 
[0015] Furthermore, in such a heating cylinder 10, it applies to the overall length by the side of the hind 
hopper 12 from the injection nozzle 16 side of anterior part, is trichotomized in the direction of an axial 
center, and three zones, the same measuring zone:A as usual, compression zone:B, and supply zone:C, are 
prepared. And while it was sent out in compression zone:B from supply zone:C, after it is plasticized by 
rotation actuation of the injection screw 18 in this compression zone:B as usual, the resin ingredient 
supplied in the heating cylinder 10 being made to soften gradually, it is sent out in measuring zone: A. 
[0016] Moreover, three zones of such a heating cylinder 10: Band-shaped electric heater:HTs 1-5 of 
plurality (here five pieces) which cover and heat the perimeter of this peripheral face by predetermined 
width of face are formed by the peripheral face top of A, B, and C, respectively. That is, a total of four band- 
shaped electric heaters 1-HTs 4 meet measuring zone: A and compression zone:B two pieces at a time, and 
one band-shaped electric heater:HT5 meets in the direction of an axial center of a heating cylinder 10 at 
supply zone:C, respectively, it is arranged, and a heating cylinder 10 is heated by energizing to those band- 
shaped electric heater:HTs 1-5. 
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[0017] In addition, band-shaped electric heatenHTs 1-4 prepared on each peripheral face of measuring 
zone: A and compression zone:B here While it is constituted with small width of face, band-shaped electric 
heater:HT5 prepared on the peripheral face of supply zone:C receives those band-shaped electric heater:HTs 
1-4. the one half of the shaft-orientations die length of each zone — a predetermined dimension — 
Furthermore, it is constituted with the width of face of abbreviation one half, and these five band-shaped 
electric heater:HTs 1-5 set abbreviation regular intervals mutually, and it is made to be located on the 
peripheral face of each zone. Most peripheral faces of measuring zone: A of a heating cylinder 10 and 
compression zone:B are covered with this by band-shaped electric heater:HTs 1-4, and the part by the side 
of compression zone:B in the peripheral face of supply zone:C is covered with band-shaped electric 
heater :HT5. 

[0018] And it is fixed to the location which was far apart from band-shaped electric heater:HT5 in the 
hopper 12 side by the band metallic ornaments 23, and the cooling jacket 20 is made to arrange in it only 
spacing of each band-shaped electric heater:HTs 1-4 and the dimension of abbreviation identitas which are 
especially arranged by measuring zone: A and compression zone:B on the peripheral face of supply zone:C 
of such a heating cylinder 10. Moreover, this cooling jacket 20 has the width of face of band-shaped electric 
heater:HT5 and abbreviation identitas, changes, is twisted, and makes and consists of conditions that cooling 
water is made to circulate by the interior and that the cross-section abbreviation rectangle-like cooling pipe 
22 sticks to that hoop direction to the perimeter of the peripheral face of a heating cylinder 10. 
[0019] In this way, while band-shaped electric heater:HT5 and a cooling jacket 20 adjoin each other 
mutually and are made to arrange by abbreviation 1/2 part by the side of compression zone:B in the 
peripheral face of supply zone:C of this heating cylinder 10, in the 1/2 remaining part between this cooling 
jacket 20 and a hopper 12, they are not prepared at all, but it considers as the disclosure section 24 the 
peripheral face was made to expose at it. 

[0020] Moreover, three zones of the heating cylinder 10 which has such a configuration: One 
thermocouple:TC 1-3 as a temperature detection means is formed at a time in A, B, and C, respectively. 
These three thermocouples : thermocouple :TCs 1 and 2 prepared in measuring zone:A and compression 
zone:B among TCs 1-3 these measuring zone: — A and compression zone: — each abbreviation central part 
of B — setting — each zone: — it is respectively inserted into band-shaped electric heater :HTs 1 and 2 and 
HTs 3 and 4 which were arranged in A and B, and is arranged, and each point enters into the barrel wall of a 
heating cylinder 1 0 in predetermined depth, and it is made it to be located The temperature of measuring 
zone: A which the internal temperature of the barrel wall in each formation part of measuring zone: A of a 
heating cylinder 10 and compression zone:B was detected by each thermocouple:TCs 1 and 2 by it, with was 
heated by band-shaped electric heater :HTs 1-4, and the whole compression zone:B is grasped. 
[0021] On the other hand, thermocouple:TC3 prepared in supply zone:C is in the condition which 
sandwiched band-shaped electric heater:HT5 between said cooling jackets 20, and it is arranged and it is 
made for the point to be located in it like said two thermocouple:TCs 1 and 2 in a boundary part with 
compression zone:B. The temperature of the part which the internal temperature of the barrel wall of a 
boundary part with compression zone:B in the formation part of supply zone:C of a heating cylinder 10 was 
detected by thermocouple:TC3 by it, with was heated by band-shaped electric heater:HT5 in supply zone:C 
is grasped. In addition, while band-shaped electric heater:HTs 6 and 7 and thermocouple: TCs 4 and 5 are 
formed in the tip and heating cylinder 10 side, respectively and the injection nozzle 16 is heated by it also in 
the injection nozzle 16 attached at the tip of this heating cylinder 10 so that clearly also from drawing 1 , 
whenever [ stoving temperature ] is detected. 

[0022] Moreover, it connects with the predetermined control unit (not shown) electrically, respectively, and 
those band-shaped electric heater:HTs 1-7 and thermocouple:TCs 1-5 are based on the detection temperature 
of each thermocouple:TCs 1-5, and the electric supply to band-shaped electric heatenHTs 1-7 turns on, and 
they are turned off. Then, to temperature with the highest measuring zone:A formation part of the injection 
nozzle 16 and a heating cylinder 10, temperature control can be carried out and a heating cylinder 10 can 
heat so that a compression zone:B formation part may serve as those middle temperature further at 
temperature with the supply zone:C formation part lowest again. 

[0023] The resin ingredient supplied in supply zone:C of a heating cylinder 10 from a feed hopper 14 when 
it ** and said injection screw 1 8 is made to rotate by the bottom of such heating within compression zone:B 
Each band-shaped electric heater : being made to plasticize by the heat tracing by HTs 1-5, and the shear 
operation based on rotation actuation of the injection screw 18 Measuring zone : It is sent in in A and the 
anterior part of this measuring zone: A, i.e., the point of a heating cylinder 10, is filled up further. Moreover, 
this resin ingredient is made to inject through the injection nozzle 16, when the tip side of a heating cylinder 
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10 carries out [ the injection screw 1 8 made to retreat by the pressure of the resin ingredient in that case ] 
advance migration. 

[0024] Thus, if it is in the injection equipment concerning this example The supply zone of a heating 
cylinder 1 0 : while band-shaped electric heater:HT5 is arranged on the peripheral face of C at the 
compression zonerB side And since the cooling jacket 20 is formed in the hopper 12 side at predetermined 
distance partition ****** ? even if it energizes to band-shaped electric heater:HT5 and supply zonerC is 
heated When cooling water is made to circulate by the cooling pipe 22 of a cooling jacket 20, while the 
arrangement part of the cooling jacket 20 in supply zone:C may be cooled efficiently Heat conduction by the 
side of a hopper 1 2 may be eased or prevented advantageously, and the temperature rise of a part until it 
reaches [ from the arrangement part of this cooling jacket 20 ] the arrangement part of a hopper 12 may be 
controlled effectively. 

[0025] Moreover, in this injection equipment, band-shaped electric heater:HT5 is inserted in between. To 
compression zone: 12 side opposite to the side in which a cooling jacket 20 is formed Thermocouple : 
without being influenced of the temperature of the cooling part by the cooling jacket 20 of supply zone:C by 
the place in which TC3 is attached The temperature for a heating unit by band-shaped electric heater:HT5 
which is C may be detected correctly. Supply zone : by it It may succeed in the temperature control for a 
heating unit of C appropriately. Supply zone : as the result Unlike the conventional thing, the part from the 
formation part of band-shaped electric heater :HT5 in supply zone:C to compression zone:B by this band- 
shaped electric heater:HT5 What it may be heated so that it may become the temperature set up beforehand, 
and becomes high beyond the need may be prevented advantageously. 

[0026] Therefore, if it is in the injection equipment concerning this example The supply zone of a heating 
cylinder 10 : It may be made to prevent advantageously that a resin ingredient carries out melting 
(plasticization) into C. Interlocking of a raw material and its running torque to the injection screw at the time 
of rotation actuation of a injection screw may fully be secured. By it As compared with the conventional 
thing, the solid-state transport capacity in this supply zone may be heightened very good, consequently 
plasticizing capacity may improve effectively. 

[0027] And by making plasticizing capacity improve such As compared with the low thing of this capacity, 
the heating value given from the amount of shear heating and heating cylinder 1 0 of a resin ingredient by 
rotation of a injection screw may be advantageously made small. By it What too much rise of the 
temperature of a resin ingredient may be controlled effectively, and the temperature serves as a value near 
the laying temperature of a heating cylinder 1 0, consequently the bad influence by heat is done to a resin 
ingredient may be avoided or mitigated advantageously. 

[0028] If it is in this injection equipment, it sets to supply zonerC. And between a cooling jacket 20 and a 
hopper 1 2 Supply zone : from the disclosure section 24 the peripheral face of C (heating cylinder 1 0) was 
made to expose covering predetermined die length being formed An extremes-of-temperature rise of a part 
until this disclosure section 24 presupposes that it is at least as the radiator which emits heat from on the 
peripheral face of supply zone:C, may be made to function advantageously and reaches [ from the 
arrangement part of a cooling jacket 20 ] the arrangement part of a hopper 12 by it may be controlled still 
more effectively. 

[0029] Moreover, if it is in this injection equipment, the elevated-temperature part of a heating cylinder 10 
may be substantially shortened like **** from the place where a part until it reaches [ from the arrangement 
part of a cooling jacket 20 ] the arrangement part of a hopper 12 may be efficiently cooled with a cooling 
jacket 20. So, also in case short injection molding of a measuring stroke is performed using such injection 
equipment, are supplied in a heating cylinder 1 0, and when the heating time of the resin ingredient sent out 
to the point uses the conventional thing, it compares. You may be made to be shortened effectively, and 
even if it is the resin ingredient into which raw material resin tends to heat-deteriorate by it, it may be 
prevented or controlled advantageously that the physical properties fall or poor shaping, such as burning and 
a silver streak, arises to the mold goods obtained. 

[0030] If it is in this injection equipment, furthermore, the cooling jacket 20 which cools the hopper 12 side 
of supply zone:C of a heating cylinder 10 It is twisted in the condition that the cross-section abbreviation 
rectangle-like cooling pipe 22 sticks to the hoop direction to the peripheral face of a heating cylinder 10. 
From the place constituted, the touch area to supply zone:C of a cooling pipe 22 may be enlarged 
advantageously, and also has the advantage that cooling of supply zone:C by the cooling water made to 
circulate inside this cooling pipe 22 by it may be performed more efficiently. 

[0031] By the way, the injection equipment applied to this example like **** supply zone: — compression 
zone [ from the formation part of band-shaped electric heater:HT5 in C ]:, while an extremes-of-temperature 
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rise of the part to B may be controlled advantageously Although it has the outstanding description that too 
much rise of resin temperature may be controlled while a part until it reaches [ from the arrangement part of 
a cooling jacket 20 ] the arrangement part of a hopper 12 may be more efficiently cooled with a cooling 
jacket 10 and advanced plasticizing capacity may be demonstrated It is a place very clear also from the 
result of the experiment conducted by carrying out as the following by this invention persons about this 
point. 

[0032] That is, the injection equipment (1-1) which has first the **** structure shown in drawing 1 was 
prepared. Moreover, although it considered as the structure of following this invention apart from it, the 
**** inj ec tion equipment (1-2) which has a different configuration in part from the injection equipment 
shown in drawing 1 and which is shown in drawing 2 was prepared. In addition, the injection equipment (I- 
2) shown in this drawing 2 The supply zone of a heating cylinder 10 : while two band-shaped electric 
heater:HT5-a and HT5-b are arranged on the peripheral face of C at the compression zone:B side The 
cooling jacket 20 is formed in the hopper side. Further The inside of these two band- shaped electric 
heater:HT5-a and HT5-b, Compression zone: Thermocouple:TC3 is attached, as band-shaped electric 
heater:HT5-a made to be located by the B side is penetrated in the thickness direction and the interior of the 
barrel wall of a heating cylinder 10 is entered in predetermined depth. 

[0033] Moreover, as shown in drawing 3 for a comparison, the injection equipment (1-3) which has the same 
structure as usual was prepared. In addition, if it is in the injection equipment shown in this drawing 3 In 
said three zones of a heating cylinder 1 0, respectively Every two-piece a total of six band-shaped electric 
heaters 26, 28, 30, 32, 34, and 36, While every one thermocouple [ a total of three ] 38, 40, and 42 each is 
arranged The cooling water way 44 is formed in alder JINGU 13 in which a hopper 12 is attached. While a 
heating cylinder 10 is heated under temperature control with these six band-shaped electric heaters 26-36 
and three thermocouples 38-42 When cooling water is made to circulate by this cooling water way 44, the 
arrangement part of the hopper 12 of a heating cylinder 10 is cooled. 

[0034] And, carrying out temperature control of each heating cylinder 10 based on the detection temperature 
by each thermocoupleiTCs 1-3 using these three kinds from which structure differs mutually of injection 
equipments (1-1, 1-2, 1-3) Band-shaped electric heater: After heating by HTs 1-5, two or more temperature of 
the wall of each [ these ] heating cylinder 1 0 was measured, and the temperature distribution of the part 
made to contact a resin ingredient were investigated in each heating cylinder 10 of three kinds of injection 
equipments (1-1, 1-2, 1-3). The result was shown in drawing 4 . In addition, it is a broken line and the 
temperature distribution of the wall of the heating cylinder 10 of injection equipment (1-3) which has 
structure conventionally [****] which is a continuous line and is further shown [ temperature distribution / 
of the wall of the heating cylinder 10 of the injection equipment (1-2) made into the **** structure which is 
an alternate long and short dash line, and is shown in drawing 2 ] in drawing 3 in the temperature 
distribution of the wall of the heating cylinder 10 of injection equipment (1-1) which has the **** structure 
shown in drawing 1 in this drawing 4 were shown, respectively. Moreover, measurement of the wall 
temperature of the heating cylinder 10 of each injection equipment (1-1, 1-2, 1-3) After removing the 
injection nozzle 16 and the injection screw 18 from a heating cylinder 10, before the location which inserted 
the predetermined thermometer into the inner hole of this heating cylinder 10, and is distant from the edge 
section by the side of the injection nozzle 16 1000mm Skin temperature of the wall of this heating cylinder 
10 was performed by measuring, respectively at intervals of 50mm. Furthermore, let the location where the 
hopper was formed in the location which separated each from the edge section by the side of the injection 
nozzle 16 about 950mm in the heating cylinder 10, and three kinds of injection equipments (1-1, 1-2, 1-3) 
used here separated from this edge section about 570mm be the boundary part of compression zone:B and 
supply zone:C. 

[0035] As compared with the heating cylinder 10 of the injection equipment (1-3) with which the heating 
cylinder 10 of injection equipment (1-1 , 1-2) which has the **** structure shown in drawing 1 and drawing 2 
was made into the **** structure shown in drawing 3 , the wall temperature of each measurement part in 
supply zone:C is low so that clearly also from this drawing 4 . While an extremes-of-temperature rise of the 
part from the formation part of band-shaped electric heater:HT5 to compression zone:B may be 
advantageously controlled in the injection equipment concerning this example by this, it may be recognized 
clearly that a part until it reaches [ from the arrangement part of a cooling jacket 20 ] the arrangement part of 
a hopper 12 may be made to cool efficiently with a cooling jacket 10. 

[0036] Subsequently, the specified quantity of PP (polypropylene) resin, ABS (acrylonitrile-styrene 
butadiene rubber) resin, and PC (polycarbonate) resin is prepared as raw material resin, respectively. Using 
those resin and said three kinds of injection equipments (1-1, 1-2, 1-3) under three kinds of conditions which 
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set the measuring stroke to 50mm, 100mm, and 150mm The screw speed was changed with lOOrpm, 
200rpm, and 300rpm, injection molding was performed, respectively, and the plasticizing capacity and resin 
temperature in that case were measured. The result was graph-ized and was shown in drawing 5 - drawing 
22 . 

[0037] In addition, it is an alternate long and short dash line about each change of the plasticizing capacity 
and resin temperature accompanying the change of a screw speed at the time of performing injection 
molding using the injection equipment (1-1) which has the **** structure shown in drawing 1 in these 
drawing 5 - drawing 22 . The plasticizing capacity at the time of using the injection equipment (1-2) 
similarly made into the **** structure shown in drawing 2 , and change of resin temperature moreover, as a 
continuous line The plasticizing capacity at the time of using the injection equipment (1-3) which has 
structure conventionally [****] which is shown in drawing 3 , and change of resin temperature 
furthermore, with a broken line It is shown, respectively. To drawing 5 - drawing 7 , drawing 8 - drawing 10 
and drawing 1 1 - drawing 13 , among these drawing 5 - drawing 22 The time of using PP resin, ABS 
plastics, and PC resin as raw material resin, respectively, About the measurement result of the plasticizing 
capacity of each injection equipment (1-1, 1-2, 1-3) of every, to drawing 14 - drawing 16 , drawing 17 - 
drawing 1 9 and drawing 20 - drawing 22 The measurement result of the resin temperature of each injection 
equipment (1-1, 1-2, 1-3) of every at the time of using those resin, respectively was shown, respectively. 
[0038] And these three kinds of injection equipments (1-1, 1-2, 1-3) are used especially, and they are 
measuring stroke: 150mm and screw-speed:300rpm. The concrete numeric value of each measurement result 
of the plasticizing capacity and resin temperature at the time of performing injection molding under 
conditions was shown in the following table 1 for every resin ingredient, in addition, the conditions of others 
at the time of injection molding — back pressure: 10 kgffcm2 and circulating-water-temperature: — 40 
degrees C, diameter:phiof screw 40, screw-compression-ratio:2.1, meter ring groove depth:2.8mm, and feed 
— groove depth — it was referred to as :6.0mm and ratio-of-length-to-diameter:22, and the temperature of the 
measuring zone of a heating cylinder, a compression zone, and a supply zone was further set as the value as 
shown in the following table 2 according to the class of raw material resin. 
[0039] 

m i 



mmmm 


ttmmw 




mmm cc> 


pp 


i - 1 


8 6. 8 


2 0 1. 6 


I -2 


8 2.4 


2 0 4. 0 


I -3 


64. 8 


2 0 6.0 


ABS 


I - 1 


10 8.5 


2 3 0.0 


1-2 


110. 2 


2 3 0.4 


1-3 


10 3.6 


2 3 6.0 


PC 


I - 1 


117.8 


3 3 0.1 


1-2 


117.0 


3 3 0.9 


1-3 


10 3. 6 


3 3 1.3 



[0040] 
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ffilSv— ✓ 






2 0 0 


19 0 


18 0 


ABS 


2 2 0 


2 10 


2 0 0 


PC 


3 2 0 


3 10 


3 0 0 



[0041] When performing injection molding using the injection equipment (1-1, 1-2) which has the **** 
structure shown in drawing 1 and drawing 2 so that clearly also from drawing 5 - drawing 22 , as compared 
with the case where the injection equipment (1-3) made into the **** structure shown in drawing 3 is used 
regardless of the class of raw material resin, or the magnitude of a measuring stroke, about high **, 
plasticizing capacity shows the value and, as for resin temperature, is low. And it is screw-speed: 3 OOrpm at 
measuring stroke: 150mm so that clearly also from Table 1. In case injection molding of PP resin is 
performed on conditions While plasticizing capacity is high about 27 to 34% as compared with the case 
where injection equipment (1-3) is used by using injection equipment (1-1) and injection equipment (1-2) In 
case 2.0-4.4 degrees C of resin temperature are low and injection molding of ABS plastics is performed 
under the same conditions While plasticizing capacity is high about 5 to 6%, in about 5.6-6.0 degrees C of 
resin temperature being low and performing injection molding of PC resin on the still more nearly same 
conditions While plasticizing capacity is high about 13 to 14%, about 0.4-1.2 degrees C of resin temperature 
are low. 

[0042] By these, the injection equipment concerning this example, as a result this invention has advanced 
plasticizing capacity, moreover the rise of resin temperature may be controlled advantageously, and it may 
be recognized clearly that it is that by which the extremely excellent description that the bad influence by 
the heat to a resin ingredient may be prevented or mitigated may be demonstrated. 

[0043] As mentioned above, although the typical example of this invention has been explained in full detail, 
this is literal instantiation, and this invention is limited only to such an example and interpreted. 
[0044] In said example, measuring zone: A in a heating cylinder 10 and compression zone: for example, on 
each peripheral face Although it was arranged, respectively so that a total of four band-shaped electric 
heater:HTs 1-4 might cover the greater part of each two peripheral faces of every, and one band-shaped 
electric heater: HT5 was formed on the peripheral face of supply zone:C so that a part of the peripheral face 
might be covered The arrangement gestalt or the arrangement number of these band-shaped electric heaters 
are not limited to this at all. 

[0045] Moreover, in said example, as a temperature detection means to detect these three temperature of 
zone: A, and B and C, although thermocouple:TCs 1-3 were used, as such a temperature detection means, 
each thing of various kinds of well-known structures may be adopted. 

[0046] Furthermore, of course, the cooling jacket 20 which cools supply zone:C of a heating cylinder 10 in 
said example is not what is limited to especially this even if it is in the structure of such a cooling jacket, 
although it was twisted and consisted of conditions that the cooling pipe 22 of the shape of a cross-section 
abbreviation rectangle made to circulate to cooling water stuck to the interior to the peripheral face of a 
heating cylinder 1 0 in the hoop direction. 

[0047] Moreover, although thermocouple:TC3 which detects the temperature of supply zone:C of a heating 
cylinder 10 sandwiched one band-shaped electric heater:HT5 between cooling jackets 20 and was arranged 
in it in said example at the compression zone:B side of this supply zone:C, even if it arranges two or more 
band-shaped electric heaters between these thermocouples and cooling jackets, it does not interfere at all. 
[0048] In addition, although listing is not carried out one by one, unless this invention may be carried out in 
the mode which added modification which becomes various, correction, amelioration, etc. based on this 
contractor's knowledge and such an embodiment deviates from the meaning of this invention, it is a place 
needless to say that all are contained within the limits of this invention. 
[0049] 
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[Effect of the Invention] If it is in the injection equipment according to this invention so that clearly from 
the above explanation While the cooling jacket with which cooling water is made to circulate inside by the 
synthetic-resin ingredient supply means arrangement side is arranged on the peripheral face of the supply 
zone formation part of a heating cylinder, with it, it sets to the compression zone side of the opposite side. 
Where at least one band-shaped electric heater is inserted between these cooling jackets Since a temperature 
detection means to detect the temperature of a supply zone is established, in case this supply zone formation 
part is heated by this band-shaped electric heater, when cooling water is made to circulate by the cooling 
jacket A part until it reaches [ from the arrangement part of a cooling jacket ] a synthetic-resin ingredient 
supply means arrangement part may be cooled efficiently. Moreover, it puts under the suitable temperature 
control based on the temperature detected with the temperature detection means allotted to the location 
which is not influenced of the temperature of the cooling part of such a cooling jacket. It may be prevented 
advantageously that the part from the band-shaped electric heater formation part in a supply zone to a 
compression zone may be heated good so that it may become the temperature set up beforehand, and it 
becomes high beyond the need. 

[0050] If it is in this injection equipment, melting (plasticization) of the resin ingredient in a supply zone 
may be made to prevent or control advantageously, and the solid-state transport capacity in this supply zone 
may be heightened very good. Therefore, by it Plasticizing capacity may improve effectively, and too much 
rise of the temperature of a resin ingredient may be effectively controlled as the result, and what the bad 
influence by heat is done may be advantageously avoided or mitigated to this resin ingredient. 
[0051] moreover, if it is in the injection equipment concerning this invention, from the place where a part 
until it reaches [ from the arrangement part of a cooling jacket ] a synthetic-resin ingredient supply means 
arrangement part may be cooled efficiently Also in case the elevated-temperature part of a heating cylinder 
may be shortened substantially and short injection molding of a measuring stroke is performed, it is supplied 
in a heating cylinder and the heating time of the resin ingredient sent out to the point compares with the 
conventional thing. It may be shortened effectively, and even if it is the resin ingredient into which raw 
material resin tends to heat-deteriorate by it, there is an advantage that it may be prevented or controlled 
advantageously that the physical properties fall or poor shaping, such as burning and a silver streak, arises to 
the mold goods obtained. 

[0052] in addition, when the configuration according to the desirable mode of above mentioned this 
invention is adopted The disclosure section prepared in the supply zone formation part of a heating cylinder 
presupposes that it is at least as the radiator which emits heat from on the peripheral face of a supply zone, 
and it may be made to function advantageously. By it An extremes-of-temperature rise of a part until it 
reaches [ from the arrangement part of a cooling jacket ] the arrangement part of a synthetic-resin ingredient 
supply means may be controlled still more effectively. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 3] 
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[Drawing 4] 
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[0015] *(D& 5 MSfi 1 Olcfev^t 

tffi^-^ : A, JE^^->- : B, at^flfe»y— ^ : C 
(0 3o<^;/-^aSRI*&>ftTl^5o ^tt, «3fetl^« 

ggJE^^-V: Brtfci^T^ffiffcSftfcgL ff 
S;/-^ : ArtlCiSfjaSftS J: 5 fcfcoTV**. 
[0 0 16] XcAlfMRl 0tf>3o<Z>:/— 
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9 :HT 1 — 5*5. ^nfnKftbtttV^,, EPt>. «- 
: A : BtC, ^ft^ft2{i"fo. 

V:Cl£te, lfl^yKt-^ :HT5^ ^jlf 

ft. 0O»*C?*|«lc»o-CE»SftT*5 0, * 

tl^yKt-^ : HT l — 5tC3l®-f-5w^^J:o 

[0 0 17] fc*3, rem : A^JBESi;/ 

— BOftWRWifcRtt&ftfc'^Kfc — 9 : HT 

/h$l^«*fcoT«ja£ft-0^5-:fr % ##:/->': C 
<D^«ffi±jcR*tbftfc/<^Kt-^ :HT5^ ^rft 
bO/^Kt- * : HT 1— 4tC*fLT. Ht-R&^O 
«SrtoT**SftT*3l9. ^Lt x *ft&5fc«V<>' 
Kt- * :HTl-5^ SlMcll&S?fIBPB£::}3V^T, # 
>^~^(7)^®_btcfirM^:bfebftTV^ 0 ItlCio 
Tx Mf&ffi 1 0(7)tf-fty— ^ : Ai:BB§;/— V : Btf>#- 
HMO^gP5>*^ /^Kt-^:HTl-4I^Tl^ix 

JESI^— V : B{H10— &i>K /<yKt-# : HT5 1CJ; 
t) If frftT t 5 C0T*fe £0 

[0 0 18] «t LT> Zr(D£ 3 ftAMftffi 1 0(7)^ 

>- : C^Hffi±^*3V^, tfSv' — ^ : A^»jSE 
SS^/— > : Bl:ERStii#/^Kt-^ : HT 1— 4 
<7>ra(H^B5P— £>-+fe£:t1\ /^Kt^ :HT5^b 
^s//<l 2 (DM^miz^ittiLWiaZ. h2 
0*> N /<yK4lr2 3(CT@^$ftT. iER^b«>^ft 

^ : HT 5 tmm— ©i^tot, ^oT^5«9 > rtffl^ 

?&a**sisiE5i-fru«>fefts, «MBS«««^)*ai^^>r ^ 

Ift^«»"t-*^l»-C*#f+J'tbft*J:5^UT, 
ftTV^5o 

[0019] *K UT, 36^^ AMIR 1 0 CO^^— 
/<yKfc-^ : HT 5 tftaJv^-Y^^y h20t 

Mi?* try Y20 k*y/< 1 2 £ <Dm<Dm V <o 1 / 2 35 

fsr«s-tftfe*sR»t?>ftri3?>i* % kmw&SMl 

■g:UaC>bft^:SM8i5 2 4 ^ $ft-rv^^(7)T*fe5o 

[0020] toi p «: ^r-r ssofftW 1 0 

©3oW/»y : A, B, ClCte. taff^m^^^UT 
«i>!t:TCl-3^ -^ft^ft. lffl-ToRttfeft 

-V : AirJEifil^-^ : BJcRJt^ftfcliamM : TC 
1, 2Ht, ^ftbfffi^— V : A^JEffi>/— V : B<D* 

th^tKo^^m^^x. : A, BCES 

S^yKk-^iHTl, 2MHT3, 4^#>«r 
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tt:TCl, 2lZX&m£tl, HT/<yKt- * : HT 

[0021] — jj, mms-^ : c Mffctt ^tw^m 

M:TC3lt ffiSS;/-:/ : B k (Dm^-UtiL^^^X , 10 
mJfEftai/^^^ h 2 0 t(Om^, AyKt-^ : HT 

roiiM:TCl, 2 ^miC^T, ffiS^rL^^ttT 

a$?B.s*s, saw**: tc 3\zxikm^ti, zixm&s- 

1/ : Ctd&V^ s<> Kt — * : HT 5 I- J; 9 #01t& £ *L 

jfeiBiWfc*DfR18f 1 0{&ijlc % /^Kt- ^ : HT6, 7£ 
gifi*f:TC4, 5tfv ^ft^ftRttkftTiS!? % *r*L 

[0 0 2 2] 3c fc, ^fotbCDs^ Kt-^ : HT 1 — 7 
£SMB3f :TCl-5(t @FJfetf>iftl«9K« (H^^ri* ) 
l-*K-ett«ftWJCffittSix-C*5t), TCI 
~~5<D$im^mcm^^X. /^Kt-^:HTl-7 
^ftt^ON, OFF£;ft,£J;5tCftoTVN5 e •=£ 5 
UT, ItfflyX/H 6 i:Wf§l 0©f|-*/-y : A» 30 

[0 0 2 3] lit, ^Er^ip^DSRTtcioV^T, ffirfS 
Sift*?}) ~ 1 82S|U|Eii: LSbkfrSCtfc ^ 
p 1 4d^fc*DSR«i o«/-y : crtlcew&Sjh,* 

»iB*m*s. mm^-^: b^t\ #^Kt^ : h 

BMP, EP*>*Pft&fS 1 0^5fe»S5(-3t**nSJ:5Jc*o 

[0024] z.(D£ 0 \z_^ *mMw\z&z>$tmmm£& 

otd, Aiiftie l O^j^/^y : cco*H^®_bk::^ 
T, ffiifgy-V : BOfgfl^^V Kt — ? : HT 5 ;& 5 IER so 
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^nrv^t#t-^ *ix3a»b*y^i 2^{i!jic^f^^gi 

BTfcttltKltfSli**^* h 2 0 ^>ttTl>5 w t 

^VKt- * : HT 5 liliim^ftT, 

^2 2\c&m&&ffiMltl,&ibtlZ>Zb\z£'DX, m& 
/—is: CK&VfZ>l§mi?*>ry V 2 0 <fci£R8MStaS3b 

#*a^a»»sttiBji:sn*T, h 2 0 

[0 0 2 5] *^5itW^«^*3VNTtt, /^K 

ttfe:h,5*tettK#©ffiW:/— I' : 1 2«£, 

TC 3 # S J&9 #fr kifCV^S £ w^jb*^ mmy— ^ : 

^tt6^^^< > m'&S—^ : C^/^Kt-^ : HT 

ftl^Z-V : CC*5it5/^Kt-^ : HT5 
^^aSfi^^aESS^— ^ : B*T*OgP5>^s K 
fc — & : HT5t£j;o"C\ ^«>»SSixfcia«i: fc* J: 

r ^ ^ ^-^ j | c K Jh ^ jW» 5 co t 6 . 

[0 0 2 6] ^^T, **Ht«lC«5jWBafilB»^*>oT 
tt, Mil CKDm&S—^ : CrtlCjoV^T, «fIB#» 

[0 0 2 7] -t IT, -^COct^tC, nraifkffi^^^li* 

[0 0 2 8] Ud>t>, 3&^5«tmK«tCfcortt, ^ 
V : C^C^^V^T, fftSlv^^ h 2 0 fcajty^l 2 

M&£l£t>iZoXm^it\s#>t>ti1tB^&2 
m^rV^hiX^ tillcioT, ^mi^^^r y b 2 0(D 
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[0 0 2 9] ^5#tm^St-feoT^, ±&<D 

ftm&'rfry b 2 o oiat£3H&^b*ry^ i 2<d 

So 

[0 0 3 0] ri^3#tttJ3£Bl£fco-rd:, #P£fc 

®1 0 <£>&*&;/— : C<D*:y^l 2diJ£^£p-f5?££P 

ssi otD&mwfcttvxznm&faicmm+zvtmx 

[0031] t^zx\ ±7&(Dta< > *mmm\^mz>%i 
mmm*. c^&tfzsoyt—* ht 

ooia^{5:^b^^^i 2<ow>WL&m^z>~£x<D%!> 

[0 0 3 2] -T^^>^> HltC^£*i5#0£#IS 
£?rf-5imtl5£« (I-l) Mtto *thk 

*mw\zfe?mmk£frx\<^i><DCD, muz 

f^2;fr6*n#ttfci3gEg (1-2) $:2p{iU^o fc*5. 
r (7)H 2 Ic^^^^ttm^B (1-2) te, JnSSffilO 

<Dm&y-is : c<Dft>mm±\zis^x* jkobmv— 

y : BilC2oO/^yKt-^ : HT5-a, HT5- 

b 2 03SRtt<b*vT:fctK Ml-^ix^ 2o©/<y Kb — 
^:HT5-a, H T 5 - b <D o JEflg:/— > : BAH 
ICfig-frU^bixfc^^ Kt- * : HT 5 - a Sr. ^<7) 
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[0 0 3 3] 3=fc, Jfctk<Z)fci&K:. H3J^Stt5*n 

te, JJDflM 1 0<£>fu!E3o -^tt^tv, 2fi 
to, ^tf6ffi<7V<^ Kb — * 2 6, 2 8, 3 0, 3 
2. 3 4. 3 6 ^ ^lfifo, ^tf-3fi^m^T3 
8, 4 0, 4 2 £aSER£;h/Tl^— *sy*\ 2# 

10 ^tbT^^. ^ilf)6fi(D^yKt-^2 6-3 6^3 

e^^m>ct3 8—4 2 tier* ftifRrte i o ds?aj[«M6T 

[0 0 3 4] tLT, -?rtV^>SVMCl»3gOS*S 3ffiS 

£>*tfcB^fi (I-l, 1-2, 1-3) SrJBv\ -ttl-T 
tb^*I«R«l 0£r. &mm& : TC 1 - 3 fcj: 
S^-^V^T^gLg^»Loo % /^Kt-i? :HT1- 

*r, ItlM, aS36LT. 3««^»tiig« (I-l, 

i - 2 , i - 3 ) <o#an!Rl» i o v > tlWi: 

£fr%tu$Mm*^-tz&mmw (i-d ^sdsribi 
tazmmtztiitammm (1-2) <d*piri8ii oort 
jtsr^ri-^itm^fi (1-3) ^jqjR«i o^m 
(1-1, 1-2, 1-3) <oim®M 1 0 (DfamumcD 

a*fi, »ffi/X/n 6 ££ttti*^ y ^ 1 8 irSriPiRfB 
1 O^bUD^Lti, fg^f^l 0Ort?Lrtd£© 
Mfffh^tfAUT, #tttt/X/H 6W<Dt&m&U>**b 1 0 
0 0mmffiHx^:fir«^X*^ra-C. K^^fS 1 0 ^^(D^ 

~c, ft^o^o Mt-> ^ r xm\<^ h IXtl 3 a^cottttis 
■ (i-i. 1-2, i -3) we, firnt, *MRfBi o 

^C*5V^T, ^:Otttti/X/H 6M<Di&m&ti*t>%}9 5 0 
5 7 OmmKttfeffiB^. : Bfc»»/-y : 

[0 0 3 5] ^5i4^?>fcffit)^J; 5 IU1.S. 
t/H2^StuS*P#«iSS:*ri-SitUiKB (I-l, 

1-2) <omnm io it. H3^sn6*p#*jfit s 
^fcttm^B (i-3) ©aijRffii oritur, gfe^^ 

5o w^tcioT. *3^lt«ll^«sit^i»B^-^3v^T, 

y < v Kb— ^ : HT 5^^a5fi^^ffffi>^— >- : B£ 
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12 



lc s tt&i?**-? h 2 0<Z)ffiR«Mfcj&>*>*3>'*l 2£>I2 

[0 0 3 6] #:^r\ iwittt, pp (^y^p 

tfV>0 WIS, ABS (7^!Jd - MJ;u-^^xy 

-^fi/y) #i§s wpc (#y#— h) mm 

E3««Oftfflg« (I - 1, 1-2, I-3)£rJ3^ 
"C, fhS^. hn — ^ £: 5 Oram, 10 0mm, 1 50mmtL 

it3wm<oek&Tx\ y ^nnessri o orpm , 2 

0 Orpm , 3 0 0 rpmt 3E^S*T,' *fr«xa*fcUja» 

fc 0 ^^S$:/77jblt, gj2 2(C^Ufc 0 

[0 0 3 7] -^^^13 5—1112 2 ^^V^Tfi, U 

ijc^Sjh,*ft#*it&*r3itttt$as: (i-n *m 

3£§ (1-2) fe«v^fcBo^-ft«* 4: 

IttUfiK (1-3) *:«v^^»ORraift«BA^»IB?a* 



EI 2 2^9%> i5-i 7 , 1] 8 —0 1 0 , RZtm 1 1 

—Hi 3^il mnmsst tt, pp«h, absi 

( I - 1 , 1-2, 1-3) SO TffJWfcflB*©**!** 
tCo^T, JfcBl 4— g!l 6. HI 7— Ell 9 % 

*#UBS« ( I - l , 1-2, 1-3) Soffliia 

10 [0 0 3 8RU, -ttLfe 3 mm<DHmmm 

(I-l, 1-2, I - 3) £/Bl>T, ffS:^ h 
^ : 1 5 Oram. y a|El» : 3 0 0 rpm ©*#TT 

iE^J : 1 0 kg f /cm 2 % ^^PtK^S : 4 0t, * t? V ~ 
H0 S y ^ffiffiifc : 2. 1. *—*])^rm 
m$ : 2. 8nmu 7>r — : 6 . 0mm, L/D : 

2 2 £ U WcaUIRflfOtf*^ JEfi:/— >\ 

[0 0 3 9] 



bcswib 




WSfcffi* Ckgf/cnO 


mmm& cc> 


pp 


i - i 


8 6.8 


2 0 1.6 


I -2 


82. 4 


204. 0 


I -3 


64. 8 


2 0 6.0 


ABS 


I - 1 


10 8.5 


2 30. 0 


I -2 


110.2 


2 3 0. 4 


I -3 


10 3.6 


2 3 6.0 


PC 


I - 1 


117.8 


3 3 0.1 


1-2 


117.0 


3 3 0. 9 


1-3 


10 3.6 


3 3 1.3 



[0 0 4 0] 



50 



(6 



13 



m. 2 







mmm 








pp 


2 0 0 


19 0 


18 0 


ABS 


2 2 0 


2 10 


2 0 0 


PC 


3 2 0 


3 10 


3 0 0 



[0 0 4 1] H5Ha2 2d»fcfc91fcj&»fcJ;5l-. Hi 

i , i - 2 ) im^-xatrntimtfT * ? 

*jh,aftt*it£Sft;fc#tt»K« (1-3) 

fc«MB»W4{S<*o-Cl*a. ^UTs Sli^tSfe 
i&*fcj;5f^ #l*Li£, tf-S^hn — ^: 1 5 0mm T> * 20 

* y ^mmtk : 3 o o rp m z>3M*m-t, p pwiBoita 

/SJgSrtTfcSBRlcra^ StW^B (i-1) &tmttH£® 

(1-2) Srfflv^r. tlciot, StfflKB (1-3) 
^v^^lcifcLT, ■BT»ftlB*36S2 7-3 4%gS 
UK fcoTv^<5fc#fc:, »J!IiaS*52. 0-4. 4t:{& 

IB^ttW^Srfi 1 * 5 Rfctt, Bjffi^ie^rdS 5-6 %g 
«*<4oTV^t*^ StUMS^ 5 . 6 — 6. Ot 

«ttHj***rfTJfc 5 »frlctt* «r»ftffi*^ l 3 - 1 4 % 30 
aflEK<ftoTV^fc*»c. flHBfiS^O. 4-1. 2 

[0042] ^nbfcj:oT, **asM, t>v^r«:*8 
[0043] *«woft*w*iM6«fc:o^Tf¥ 

[0 0 4 4] #1*1*, Hufa^ffi^HT-li, ADffitffi 1 0 tCio 
sh/CTU 2ifo, ^f+4 j@<7V<>- Kb— ^ : HT1 — 

icffijesit* feo-ewtftv\ so 
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[0045] sfc. «rianjfi«|-en. ^^30^/- 

> : A, B, C©«BJ[*:ttai-5iaatta#Rt tt, 
: TC 1 — 3 3fiS»V^KTV^i^ *<Dj;5&2g. 

[0 0 4 6] ££>td, atriaiiJfiW-cfi, AHRMfio^>W 

>- : C *rtf*li-5»*IS?* 4r y h 2 0 2*. 

2 3^ iotRtari o^an^u, *o«*irj^«# 

[0 04 7] *fc, «9EjlJfi«"Ctt, AnSfctt 1 0 £>fiWS 

^: c(Dum&w>m-Pz>mmtt tc3^ »*p^ 

ir*"* h 2 0 ^^ratd, lfiO^yKt- 9 : HT5^ 
^"C, V: CCDJESg;/-:/ : BftlfCiaRS 

[0 04 8] ^^fdl> — *5B*H:LttV\&*, *»«f4, 
[0 04 9] 

lc«5*tW«Rf-fcoTtt, ^»*« 
tt©^JBIffi±lc*3V^T, ^fifcWIBtt«-«*&*RERfll 

< 1 1> 1 o»A/««St» % HMft^-^otUESraiUi-a 
fl**ffl*«3flSRftfenTV^ii:A»6>, Kft^Z-y 

X, timv*** h©ER«Wft3&»b**llflB*m««* 

«afto»»Srg»tS^ toftv^RicEU^taffttW^ 

>-*-eo«»as, ^«>R«*Hfc?aKi:*5J:5^ 

[0 0 5 0] ^oT. d^SWttJKBJ-feoTtt, ^ 
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[0051] *»Hfc«**tmj6«*w*>oTr4, 
^laot, hoERSWtt^b-frtfainB 

tmffrt»^«OERS^^MS*T©»^31«oiW 
[HBOttV^Kni 

[Hi] *»Wlc«5*a«r*-r*JW'U*«o— «*:« 

i- KERFS n w in x& 6 o 

^twsK ww&&m mx 6 o 
[in 3 ] se*^tta««©— 0i*^i-«Ew®»»ttwia 

[0 4] Hi— H3^Lfc#tm^St:::fc3V^T. #»D1R 
[0 5] Hl~H3^LfcAfW*«*Jf!Vvt\ fff-** 

hn-^^Sl 0 Ommi:ftS*fl=TTPP»JBS:#tU^« 
[B7] Hl-H3^Lfcftm^fi£r/B^T, 

ims] bi-0 3 izTjkvtzMmmm&m^x, tfs* 

[19] Hi— H3fc:^Ufc*tttJK«S:fflv^T, ff£* 



IB 10] HI— H3f^L*:ttfflgg£fflv^ IfS 

* 5 Ommt^-S^TT-AB SWJBSrWiti 

[Hi l] i 1 H/Ttfclttligf ?:fflv^, ffft 

* 0nmi:ft5*fl=T-CPC«fIB*rltliJjSl» 

[HI 2] Hl-0 3^U?c£tfflgg£fliV>T. ftfi 
^ i o 0mmi:*5*#T-CPCSHBS:4ta^ 

[HI 3] il-i3i^tfcltt±igl^^t, If* 
^ 5 OmmfcftSifcffT-ePCllHBSrWart 

20 [HI 4] Hl-H3lc^b/cttWi£g3rflll^T, ff-fi 

* hP^^5 0nnfc*-5jfcfl=T"ePP«flB«rltffl*» 

[HI 5] Hl-H3^bfcttmK«SrfflV^, If* 
X h u — tft 1 0 Omni^iSSftTTP PHfJfi£ttffij£ 

[HI 6] Hl-B3l:/Tlfc»fflHS:lv^, ft* 
so W^tzM<n. y a|Hlte*60i«*q^#5#flBiaa[oaE 

[Hi 7] Hi— H3Ki^Ufcttttl£aBSrffi^T, ftfi 

* hv — ?&5 OmmkteZ&ttTXAB SWJBSrJtW^; 
»U!:BK<7\ y oL|sIte»oi«tti^fl£5»IBMS^ 

[Hi 8] HI— H3^U^4tfflS«S:fflV^-C. ft* 

* hn — ^as i o Omm^^^^ttT^AB SWflBSrftttt 
fi£«LfcBKtf\ y *lHHEft(^i«SDI^5»JBiafl[0 
^bSr^-t-^7 7t?*>5o 

40 [HI 9] Hi— H3ld^U*:ftffliS«Srfl!v^. «■* 

* Fd-^^ 1 5 0mm£&53M$T-CAB Sj&fll^tttiJ 

^fk:^t^7 7ffc5o 

[H2 0] il-i3^TUclf(ilgf^V^, ffa 

* hn — ^^5 5 Onmi:*5*#TT?PC»IBSr4taj583K 
Ufc^co, y *IaHEft^i«*n^#5»JIB«afl[«*{b 

[121] Hl-H3^bfc#taj^@$rfflV^T, ft* 

* h n — ^£5 i o Omm^^S^Tr-PC^II^rttm^ 

so te^ti&<D^ y =.ii»B»<oii*nicfl£5»iBiafto* 
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* 5 Omm^JicSftfrT-ePCaMfiSritajSfc 

1123] ^oftmggco. S3 kttmkzmirnrr 



1 0 



1 2 *:y^ 



1 3 

1 6 sttti y x/u 

2 o h 

2 3 /^KM 
HT1-7 Kb 



1 4 f&j&q 

i 8 am** y 

2 2 ifrSp/*>r ^° 

2 4 

TC 1 — 3 

b mmy-^ 



[Bl] 




TC2 



20 



TCI 

*c ; -; 




^ H-24 




[H33 



12 



(11) 
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[04] 



200- 



m 
ft 
m 

23 



0C) 



100- 




i — i — i — i — r 



~i — i — i — i — r 



100 200 300 400 500 550 600 650 700 750 800 900 1000 

iajaaajgftS (mm) 



IB 5] 



[El 6] 



as ioo- 
it 

m 



(kg/h) 



50 



0 r 

100 



PPmm, mSLZ ha- 9 : 5Qmm 



1-2 




200 



300 



PPfflffi, if MX ho-9 : 100mm 



"51 
BE 

-n 

50 



1-2 




0- r 

100 



200 

^f'^BKS (rpm) 



1 

300 



[0 7] 

PPWffi. hp— ^ : 150mm 




0 J , , _ 

1 00 200 300 

*7y^@«5 (rpm) 



ims] 



ABS^ffi. gf»* : 50mm 




(12) 
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[0 9] 



[SI 1 0] 



ff 100J 

k 



(kg/h) 



50- 



100 



ABSffite. mMX ha-? : io0mm 




200 

W)*mm& (rpm) 



300 



It ioo 



(kg/h) 



50 



100 



1-1- 




200 

(rpm) 



300 



g 100- 



(kg/h) 



50H 



[EI 1 1 ] 



PC#ffi, tHft^Ko-^rsOmm 



1-2- 



1-1- 



200 



300 



1 

(Kg/h) 

50 H 



[112] 



PCWfi. gtftx ha--? : 100mm 




100 



200 

* -7 U j. @€K (rpm) 



300 



[Hi 3] 

PdS8S, gift* hn-^ : 150mm 



it 100- 



(kg/h) 



50 



1-2- 



1-1- 



-1-3 



100 



200 



300 



^^y^@«ast (rpm) 





216- 




214 




212 




210* 


§ 


208- 


1 


206 - 


ft 


204- 


CC) 


202- 


200- 


• 


198 ■ 




196 




194 J- 



100 



[EI 1 4] 
PPmm. MX hu-? :50mm 



I-3-. 



1-2 



T 



200 

(rpm) 



300 
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216- 




214- 




212- 


1 


210- 


208- 




206- 


s 


204- 


no 


202- 




200- 




198- 




198- 




194 -L 



m i 5] 

PPfflffi, ttS^ Kp~^ : 100mm 



I-3~ 



1-2 




^1-1 



100 



200 

^^'M@ea (rpm) 



300 





216- 




214- 




212- 


m 


210- 


208- 


a 


206- 




204- 




202- 
200- 




198- 




196- 




194 -i 



— 1— — 

100 



[Bl 6] 

ftfix hn-cr : 150 mm 



I-3-> 



-1-2 




1-1 



200 

^^yata^a (rpm) 



300 





240- 




238- 




236 




234- 




232- 


i 


230- 




228 
226 - 




224- 




222- 




220 



100 



mi 7] 

ABS«SS. t«x ha-? :50mm 



1-2 




M-1 



200 

**y^B<£» (rpm) 



300 



240 
238 
236 

m 234 

m 232 

ft 230 

228 
(-C > 226 
224 

222 
220 



[mi 8] 

ABS«flB. ttfl* ho-? : 100mm 



1-3- 



w * m 

1 4 



1-2 




1-1 



100 



200 

X?'Ji@«J3t (rpm) 



300 





240- 




238- 


® 
ffi 


236- 


234- 




232 • 




230- 




228- 




226 




224- 




222- 




220 -- 



100 



[Ull 9] 

ABS»ffi, m&X r-D-? : 150mm 
1-3-^ 



1-2 




1-1 



200 

^^'Jaififi (rpm) 



300 



340- 
338 - 
336- 
8 334 - 

m 

I 332- 

sr 330 ■ 

CC) 328- 
326- 
324- 

322- 
320 - 



100 



[ni2 o] 

' 50mm 



1-2 




1-1 



200 



300 



(rpm) 



(14) 



4#M¥9 — 113 0 1 



[02 1] 



m 
m 

& 

no 



340 ■ 

333 - 

336- 

334- 

332- 

330 - 

328 

326- 

324- 

322- 

320 -- 



ram. $m.z k n ~ v - 100mm 



1-2 




100 



200 

(rpm) 



300 



[02 2] 



« 



340- 
338- 
336- 
334- 
S 332 - 
* 330- 
(X:) 328- 
326- 
324- 

322- 
320- 



7oo~ 



PCftflS. St** hn-^ : 150mm 



1-2 




200 



300 



X^'JiEJ^a (rpm) 



[02 3] 




